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Congressional Redistricting: Keeping Communities Together?
Kalyn M. Rossiter
Ohio Northern University
David W. S. Wong
George Mason University
Paul L. Delamater
University of North Carolina at Chapel Hill
The process of congressional redistricting, delineating boundaries for districts in which voters elect members to the U.S. House
of Representatives, has always been an expensive and controversial process. Congressional districts (CDs) are redrawn due to
changes in population reﬂected by the decennial census to ensure equal representation. Laws and regulations literature identiﬁes
eight criteria that may be considered when determining the boundaries of CDs and this article focuses on one of those criteria,
maintaining communities of interest (COIs). This criterion requires states to preserve these boundaries when delineating CDs
but fails to deﬁne a COI. This research proposes and evaluates two approaches to deﬁne a COI and examines the extent to which
this criterion has been adhered to. One deﬁnition uses Thiessen polygons and census designated places to delineate COIs based
on known cultural places, whereas the other deﬁnition uses cluster analysis to group together people with similar
sociodemographic characteristics. The results show that the two deﬁnitions are feasible for deﬁning a COI. Furthermore, the
states largely maintain the COI boundaries within their CDs by only splitting, at most, 17.1 percent of the COIs deﬁned.
Existing literature shows that maintaining COIs within CDs leads to higher voter participation and engagement, as well as better
representation. The results show that if either deﬁnition was adopted, states could comply with this criterion with relative ease.
Furthermore, a standard deﬁnition could help reduce the cost and controversy surrounding the redistricting process.
Key Words: census, clustering, communities of interest, redistricting, Thiessen polygons.
国会选区重划的过程——亦即美国众议院议员的选民选区边界划定——永远是昂贵且具争议的过程。国会选区 (CDs) 根据
十年一次的人口普查所反映的人口变迁进行重划, 以确保公平的代表。法律与规范的文献, 指认决定 CDs 边界时可考量的
八大准则, 而本文聚焦这些准则的其中一项——维系利益群体 (COIs)。该准则要求各州在划定 CDs 时保存边界, 但却无法
定义 COI。本研究提出并评量两个定义 COI 的方法, 并检视能够坚持此一准则的程度。其中一项定义使用泰森多边形与人
口普查所派定的地方, 以描绘根据已知的文化地方之 COIs; 另一个定义则运用集群分析, 将相似的社会人口特徵之群众进行
分组。研究结果显示, 这两个定义皆可用来定义 COI。此外, 各州大幅维持 CDs 中的 COI 界线, 并仅至多分离定义的 COIs
的百分之十七点一。既有的文献显示, 维持 CDs 中的 COIs, 导致较高的选民参与, 以及较佳的再现。研究结果显示, 若州採
取其中任何一种定义, 则能相对而言轻鬆符合此一准则。此外, 标准的定义能够协助降低选区重划过程的相关成本和冲突。
关键词：人口普查, 集群, 利益群体, 选区重划, 泰森多边形。

La tarea de redeﬁnir distritos congresionales, delineando límites para las areas dentro de las cuales los votantes eligen a los
miembros de la Camara de Representantes de los EE.UU., ha sido siempre un proceso costoso y controversial. Para asegurar
una representaci
on equitativa, los distritos congresionales (CDs) son redise~
nados atendiendo a los cambios en la poblaci
on
reﬂejados en el censo decenal. En la literatura de leyes y regulaciones se identiﬁcan ocho criterios que pueden tomarse en cuenta
cuando sea necesario determinar los límites de los CDs, y este artículo se centra en uno de esos criterios, el conservar las
comunidades de interes (COIs). Este criterio demanda que los estados preserven estos límites cuando se delineen los CDs,
aunque se falla en deﬁnir lo que es una COI. Esta investigaci
on propone y eval
ua dos enfoques para deﬁnir una COI y examina
el alcance con el que se ha adherido a este criterio. Una deﬁnici
on usa los polígonos de Thiessen y los lugares designados por el
censo para delinear COIs basadas en lugares culturales conocidos, en tanto que la otra deﬁnici
on usa analisis de aglomeraci
on
para agrupar gente con características sociodemograﬁcas similares. Los resultados muestran que las dos deﬁniciones son viables
para deﬁnir una COI. Mas a
un, los estados en gran medida mantienen los límites de las COI dentro de sus CDs quebrando
solamente, cuando mucho, el 17.1 por ciento de las COI deﬁnidas. La literatura existente muestra que conservando las COI
dentro de los CDs conduce a participaci
on y compromiso mas altos de los votantes, lo mismo que a mejores representaciones.
Los resultados muestran que, al adoptar cualquiera de las dos deﬁniciones, los estados pueden cumplir con este criterio con
relativa facilidad. A
un mas, una deﬁnici
on estandar podría ayudar a reducir el costo y la controversia que rodean el proceso de
redeﬁnir distritos. Palabras clave: censo, agrupamiento, comunidades de inter
es, redeﬁnici
on distrital, polígonos,
Thiessen.
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n the United States, redistricting is the act of
redrawing electoral boundaries, such as those of
congressional districts (CDs). The purpose of delineating these boundaries is to provide equal representation for many population groups and to give each
voter an equal chance of electing his or her preferred
candidate (Bullock 2010; Webster 2013). The U.S.
Census Bureau takes a mandated census of the population to apportion the 435 seats in the House of Representatives. It is then the responsibility of each state to
determine how to draw its CD boundaries (Balinski
and Young 1974). Although redistricting often occurs
after a decennial census, it could occur between censuses as well. Since the 1960s, most redistricting has
occurred just once a decade and most mid-decade
redistricting was performed only to appease court rulings on a previous plan (Bullock 2010). One notable
exception, however, occurred in 2003 when Texas
redrew its redistricting plan that protected both parties’ incumbents to a map that favored Republicans
(McKee, Teigen, and Turgeon 2006). Although the
decision was challenged, the Supreme Court ruled in
LULAC v. Perry that there is no federal prohibition on
redistricting middecade, although each state can rule
the practice illegal (Legal Information Institute 2017).
Each state’s constitution and laws determine how to
draw CDs and who makes up the body responsible for
drawing up the ﬁnal plan. If a ﬁnal plan is not agreed
on in a timely manner or faces opposition, state and
federal courts might be required to make the ﬁnal
decision (Bullock 2010). Historically, the Department
of Justice (DOJ) could intervene if it believed that the
rights of the citizens were violated (Webster 2013).
The Voting Rights Act (VRA) of 1965 tasked the DOJ
with clearing redistricting plans for states with a history of racial discrimination; however, the Supreme’s
Court decision in Shelby County v. Holder (2013) made
this section of the VRA unenforceable.
Prior to the 1960s, three criteria were used in congressional redistricting: contiguity, compactness, and
equal population (Hacker 1963). Today, ﬁve additional criteria might be used: racial equity, preserving
local government boundaries, preserving communities
of interest, preserving the core of prior CDs and protecting the incumbent (i.e., prohibiting undue favoritism, or favoring competitive districts) (Webster 2013;
Levitt 2017). Although the redistricting literature
refers to all eight criteria, states do not necessarily follow each of them. The federal courts, however, can
use all eight to evaluate disputed boundaries (Webster
2013).
The purpose of this research is to evaluate the practicalities of one of the redistricting criteria: preserving
communities of interest (COIs). This criterion mandates that COIs be kept wholly within a CD. There is
no standard deﬁnition of a COI for states to follow,
however. A state’s constitution might indicate that
preserving COIs is a priority, but exactly how COIs
are drawn is not deﬁned. We propose two possible
methods to deﬁne COIs. Using these deﬁnitions and

the 113th CDs as just one example, we evaluate the
extent to which each state might have complied with
the criterion and if our deﬁnitions are feasible for each
state. Although we do not expect all states to comply
with one or both of our deﬁnitions, we hypothesize
that the two methods explored for this research would
produce COIs suitable for use in redistricting.
Other redistricting criteria such as contiguity,
equal population, and compactness have standardized deﬁnitions or deﬁnitions currently being pursued. The contiguity criterion states that a CD
covers a spatially continuous region (Webster
2013), with water bodies and point locations as
acceptable features to ensure contiguity (Bullock
2010). The equal population criterion was well
enforced by the courts in the 1960s and today,
each state’s population deviation among their CDs
does not exceed 0.6 percent (Webster 2013). The
Supreme Court’s recent decision in Evenwel v.
Abbott (2016) allows states to evenly distribute the
total population, rather than other population
groups (i.e., voting population). For compactness,
the Supreme Court implemented an “I’ll-know-itwhen-I-see-it approach” to determine whether a
CD meets the compactness requirement prior to
the 1990s (Young 1988). This is a subjective
approach, however, and researchers have attempted
to quantify the compactness of a CD, producing
more than thirty deﬁnitions, although none have
been adopted by the courts (Grofman 1985; D. L.
Horn, Hampton, and Vandenberg 1993).
Because a universal deﬁnition of a COI does not exist,
states cannot be expected to comply with this criterion
consistently. If a deﬁnition of a COI existed, perhaps as
deﬁned in this research, states could be held accountable
for properly following this criterion. The research examines redistricting CDs to make the process more transparent to the public. By setting a deﬁnition for a COI
and assessing the practicalities of preserving COI boundaries within CDs, we help shed light on one portion of
the larger and complex redistricting process. Deﬁning
COIs is a crucial aspect of the redistricting criterion of
maintaining the COI, and redistricting is a major topic
in electoral geography. We leverage tools in geographic
information systems (GIS) to implement the proposed
methods in deﬁning COIs, demonstrating how the novel
use of GIS technology could contribute to the advances
in electoral geography (Warf and Leib 2011).

What Is a Community of Interest? In
Theory and Practice
For the 113th Congress, state legislative bodies and
independent commissions could follow any of the
eight redistricting criteria when drawing new CDs.
Each state decides the relative importance among
these criteria. Forgette and Platte (2005) classiﬁed the
redistricting criteria into three categories: form-based
criteria (compactness and contiguity), population-
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based criteria (equal population, race, COIs, core of
previous CD, and local government boundaries), and
politically based criteria (incumbency protection).
They also investigated how redistricting principles
affect incumbency protection and found that states
with population- and politically based principles have
signiﬁcantly more competitive CDs than the national
average.
The purpose of the COI criterion is to ensure that a
COI will not be split among multiple CDs. This criterion implicitly acknowledges the right of residents to
vote on the candidates who can represent the community, as splitting them into more than one district
dilutes their voting power. The courts ﬁrst introduced
the concept in Vera v. Richards (1994), but they failed
to deﬁne what constitutes a COI (Forest 2004). Before
this ruling, some states had provisions to preserve
COIs but lacked formal deﬁnitions (Grofman 1985).
In other words, two states might equally prioritize this
criterion but deﬁne COIs differently and further complicate the redistricting process in the eyes of the public. If all states using this criterion follow a universal
COI deﬁnition, there would be one less factor adding
confusion and controversy to the redistricting process.
Some progress was made when the Supreme Court
ruled for a traditional geographic approach to COIs in
Miller v. Johnson (1995), deﬁning them as a formal or
functional region that must cross ethnic and racial
lines (Leib 1998). Since then, states that implement
this criterion observed that important democratic
ideas, such as representation and participation, have
beneﬁted from maintaining COIs within each CD
(Stephanopoulos 2012). Voters are more engaged and
informed and state representatives can better serve
their constituents (Stephanopoulos 2012).
Several researchers have deﬁned COIs conceptually.
Leib (1998) deﬁned COIs as areas where people residing within share common interests. Morrill (1981)
described them as communities that give voters a sense
of representation by party, place, and race. Shelley et al.
(1996) deﬁned COIs as entities deﬁned by a group of
people with similar social, political, economic, or cultural ideas. Each of these deﬁnitions might be correct,
but they are broad and subjective and thus cannot be
operationalized without ambiguity. A more detailed
methodology for deﬁning COIs can help states implement the criterion in the same way.
In the Australian context, M. E. T. Horn (1995) created COIs using circumference compactness, which
refers to grouping clusters of population around
demographic centers to minimize the average distance
between the population and the centers. Zones (similar to the census block) are aggregated based on a
compactness measure and interconnectivity to deﬁne
areas with similar communication, economic, and
transportation activities. M. E. T. Horn’s (1995) work
is worth consideration for redistricting in the United
States. Using a similar, perhaps simpler, approach to
grouping together small geographic units, our
approach does not account for compactness.
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There are many additional deﬁnitions for COIs
within the redistricting community, but none are
widely accepted. Although some studies have deﬁned
COIs and tested their methodology on a subset of the
population (e.g., a single state or metropolitan area),
they do not evaluate whether each deﬁnition can be
operationalized equally across all states.
Several deﬁnitions for communities exist in other
social sciences involving the term neighborhood and
should be considered here. Taylor (2012) summarized
some of the issues with deﬁning the terms neighborhood and community, noting that the boundaries
should change based on the scale of the study;
researchers should recognize that neighborhood
boundaries change over time and not all residents
within a deﬁned neighborhood agree on the boundary.
Methods to deﬁne a community are useful for social
science research, but they have not been used to deﬁne
a COI for redistricting purposes. For instance, Nicotera (2007) reviewed deﬁnitions for neighborhoods
used across disciplines, including measuring census
data, windshield surveys, interviews, residents’ written
descriptions, photographs, and drawings. The author
also developed a framework that researchers can use
to determine the best way to assess a neighborhood,
depending on the research. Coulton (2012) described
several approaches to deﬁning neighborhoods using
GIS tools and evaluated four approaches: (1) a community mapping project, where participants drew the
boundary of their neighborhood; (2) person-centric
buffers that create buffers of varying sizes drawn
around residential locations; (3) pedestrian street networks, where researchers draw lines around pedestrian
streets and tertiary streets to deﬁne neighborhoods;
and (4) automated zone analysis, which uses computer
programs to create neighborhoods that are demographically homogeneous. Grekousis and Hatzichristos (2012) described two fuzzy algorithms that cluster
homogenous populations: the fuzzy C-means and the
Gustafson–Kessel methods.
Existing law reviews are clear that race should not
be the sole basis for deﬁning a COI, and CDs drawn
solely based on race and ethnicity, without a compelling reason, have been deemed unconstitutional and
considered racial gerrymandering by the courts (Leib
1998). For example, in 2014, two judges out of a
three-judge panel found that the Virginia General
Assembly drew the third CD based on racial lines only
and failed to show a compelling reason to do so (Civil
Action No. 3:13cv678 2014). Although this research
includes race as one variable in deﬁning COIs, it is not
the only factor featured in the analysis. With the
advent of GIS, incorporating sociodemographic data
has made drawing boundaries around COIs easier.
Forest (2004) described how GIS both enables and
constrains state legislators and committees to meet the
criterion that requires states to maintain COIs in each
CD. He evaluated RedAppl, a software program that
has been used by committees in Texas to draw their
CDs since the 1990 Census. RedAppl makes the

612 Volume 70, Number 4, November 2018
process of redistricting easier in Texas but cannot
effectively deﬁne COIs because it was difﬁcult to
ingest many types of data. Because an agreeable deﬁnition of a COI does not exist, it is difﬁcult to understand how states have implemented this criterion.

Communities of Interest: Two Operational
Methods
This research examines two possible deﬁnitions for a
COI. We use data from the 2010 Census to delineate
the COIs and then, to test our deﬁnitions, determine
how well the CDs for the 113th Congress comply
with this criterion. We chose the 113th CDs to use
the most recent decennial census data with the boundaries that were deﬁned immediately following the
2010 Census using the same data. The 113th CDs
were redrawn in all states with more than one CD.
States with a single CD (Alaska, Delaware, Montana,
North Dakota, South Dakota, Vermont, and
Wyoming) are excluded in the analysis. The 113th
Congress was in session from 3 January 2013 through
3 January 2015.
The ﬁrst method deﬁnes COIs around cultural
places. These are neighborhoods and communities,
often associated with names recognized by the residences in the surrounding areas. COIs are deﬁned
this way to represent the average person’s sense of
place and belonging in his or her “community.”
Cities are often split into neighborhoods that residents know and understand by name. They might
not know, or agree on, the exact boundary, but the
purpose of preserving the COI criterion is not to
split the population within the community into
more than one district (Webster 2013). To deﬁne
boundaries around these communities, we use
Thiessen polygons and census designated places
(CDPs) to deﬁne regions around cultural places.
Thiessen polygons offer a way to draw a boundary
around a point when a predetermined boundary is not
available by partitioning a region into polygons surrounding each point. Any location inside of the
polygon of a point is closer to that point than any
other point within the region (Esri 2014). Thiessen
polygons are mutually exclusive and independent of
road network geometry (Upchurch et al. 2004). We
use Thiessen polygons to create COIs by deﬁning polygons around known populated points or places. The
idea is that people living close to each place will have a
stronger sense of community than people living closer
to another place further away (Tobler 1970). Although
the boundaries created by Thiessen polygons might
not coincide with the community boundaries subjectively deﬁned by individual residents living within
each community, this is an objective way to create
boundaries when one is not available (Upchurch et al.
2004).
For this research, populated places are points
obtained from the Geographic Names Information

Systems (GNIS) database from the U.S. Geological
Survey (USGS). Populated places are deﬁned as places
with human habitation (USGS 2014). Each point represents a populated place, either legally (e.g., an incorporated city or town) or culturally (e.g., a local
neighborhood or community without an administrative designation). The USGS works with local authorities and other federal agencies (e.g., the Forest
Service) to establish the list of places. The public also
contributed names to the GNIS database; however,
this effort ceased in 2014 and was replaced with the
National Map Corps, an online service collecting volunteered geographic information that is reviewed for
quality before public release (USGS 2014).
Within the GNIS database, the names and point locations are provided but the boundaries are not. An example
of the populated places in Baltimore, Maryland, is shown
in Figure 1. We argue that Baltimore, Maryland, is too
large to be considered as one COI, with more than
620,000 people in 2010 and an African American population of 64 percent, a white population of 30 percent, and a
Hispanic population of 4 percent (U.S. Census Bureau
2013a). Thiessen polygons based on the populated places
provide a way to divide up a densely populated place like
Baltimore into smaller, more neighborhood-like areas to
represent COIs. Thus, all populated places located within
an incorporated place were included when creating
Thiessen polygons.
Thiessen polygons work well in dividing up cities and
towns but break down to a certain extent outside of incorporated places. Incorporated places have boundaries
deﬁned by incorporation and annexation laws within each
state and are unique units distributed across the landscape.
Incorporated places, such as cities, towns, or villages, are
areas that have legal jurisdiction within their boundaries.
For example, they maintain services for their residents
(e.g., police, schools), collect taxes, and hold elections for
ofﬁcials. Outside of these areas, places from the GNIS
database are quite sparse. The Thiessen polygons are geographically large and some might not be representative of
COIs. That does not mean that communities do not exist
outside of incorporated areas. They often do, and the
Census Bureau provides a way to capture these boundaries. The Census Bureau delineates CDPs to represent
settled areas, or communities, that are known by name
but are not incorporated. CDPs are communities scattered throughout the landscape. Often, they resemble a
city or town but are not incorporated. The Census Bureau
provides the boundaries of all CDPs, and we use these
boundaries to deﬁne COIs outside of incorporated places
(U.S. Census Bureau 2013c). Because these boundaries
are provided as polygons, no additional manipulation
within a GIS is necessary.
To summarize, our ﬁrst methodology uses Thiessen
polygons and CDPs to create COIs around known cultural places. Thiessen polygons help divide cities and
towns into communities and CDPs do the same in unincorporated parts of each state. We use the Create Thiessen Polygon tool within ESRI’s ArcGIS (version 10.3).
The place point data sets are used as the input and the
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Figure 1
Communities of interest for the region of Baltimore City, Maryland, as deﬁned by census designated places
in dark gray and Thiessen polygons in light gray. Created based on populated places data from the U.S. Geological Survey.
CDP D communities of interest.

Figure 2

Communities of interest for the region of Baltimore City, Maryland, as deﬁned by cluster analysis.
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software creates the Thiessen polygons. The boundaries
of incorporated places are used to clip the Thiessen polygons that fall within. Figure 1 shows an example of the
COIs around Baltimore, Maryland. The points represent
the populated places from the GNIS database and the
light gray polygons are the Thiessen polygons representing the COIs. The dark gray polygons are the COIs
deﬁned by the CDPs. CDPs only exist outside of incorporated places, which is why the dark gray areas in Figure 1
are only located outside of the boundary of Baltimore
City. Both the polygons in light gray and dark gray represent COIs. The COIs deﬁned so far are not a wall-to-wall
areal representation. They represent small areas that are
known, cultural places and are discrete geographies distributed across the landscape. COIs were deﬁned for the
entire nation and then we overlaid the 113th CDs to
determine how often CD boundaries split COIs.
The Thiessen polygons–CDPs approach to
deﬁne COIs does not explicitly consider the sociodemographic characteristics of the population within
each COI. Therefore, based on Nicotera (2007), we
also deﬁne COIs by grouping together populations
with similar sociodemographic characteristics. We
argue, based on the literature mentioned previously,
that regions with similar sociodemographic characteristics should be maintained within a CD because their
voting patterns are likely similar and their interests
should not be diluted.
COIs based on population similarity could be created
by spatial clustering. The purpose of clustering is to group
together individual observations into natural clusters
(Delamater, Shortridge, and Messina 2013). Grekousis
and Hatzichristos (2012) stated that clustering methods
are often used to analyze census data to create meaningful
large-scale groups. Many disciplines use clustering techniques; however, there is no single widely accepted clustering method (Milligan and Cooper 1987). To use cluster
analysis, three parameters are needed: objects to cluster
(e.g., individuals or groups of people), characteristics to
evaluate for similarity (e.g., sociodemographic characteristics), and the number of resultant clusters (e.g., 1,000).
Our cluster analysis groups together block groups from
the 2010 Census with similar sociodemographic characteristics to form the same number of COIs that were created for each state using our ﬁrst approach. Block groups
are deﬁned by local governments in cooperation with the
U.S. Census Bureau and contain between 600 and 3,000
people. The block group is the smallest level of Census
geography for which most sociodemographic data are
available (U.S. Census Bureau 2013b).
Nicotera (2007) identiﬁed a list of sociodemographic
characteristics that could be used to deﬁne a community
or neighborhood, and we chose a subset that are available
from the 2010 Census to deﬁne COIs. The variables
included percentage children, median age, percentage
elderly, percentage female head of household, percentage
renters, and race or ethnicity. We chose this subset
because these particular variables are included in the data
set delivered to each state by 1 April of the year immediately following a decennial census (to be used for

Figure 3
Percentage of the number of communities
of interest based on drawing boundaries around known
cultural places split by at least one congressional district.

redistricting purposes). Furthermore, the list is quite manageable and should not overcomplicate the method or
create an undue computational burden. Using decennial
census data, which are based on 100 percent population
count, should result in less error than sample survey data,
such as the American Community Survey (U.S. Census
Bureau 2017). Finally, including several demographic variables should appease the courts by ensuring that more
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Figure 4
The spatial distribution of percent of communities of interest split by at least one congressional district
utilizing Thiessen polygons and census designated places. CD D congressional district.

than just race is considered when delineating COIs and
CDs (Leib 1998).
We downloaded the demographic data from the U.S.
Census Bureau using the American FactFinder tool (U.S.
Census Bureau 2013a) and joined it to the spatial data
layer (i.e., the block group shapeﬁles from the U.S.

Census Bureau). Next, we ran the Grouping Analysis tool
in ArcGIS, which uses the SKATER (Spatial “K”luster
Analysis by Tree Edge Removal) method developed by
Assunç~ao et al. (2006). The algorithm is a minimum spanning tree method that groups spatially contiguous units to
form clusters based on the maximum homogeneity for

Figure 5
An example of how Maine drew congressional districts without splitting any communities of interest. CD D
congressional district.
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Figure 6
An example of how North Carolina drew congressional districts and split communities of interest. CD D
congressional district.

the chosen variables (Esri 2015). In our implementation,
contiguity is speciﬁed as block groups sharing a corner or
an edge (queen contiguity). The number of resultant clusters is based on the number of COIs deﬁned in the previous method. Essentially, the number of COIs determined
by the cluster analysis was the same as the number of
COIs using the Thiessen polygons–CDPs method but
their boundaries are different. For visualization purposes,
we removed the block group boundaries for block groups
assigned to the same clusters. Then, we overlaid the
113th CD boundaries to see how often CD boundaries

split COIs. The output is mapped in Figure 2 for
Baltimore, Maryland.

Results and Discussion
Using the Thiessen polygons–CDPs method to form
COIs around cultural places or communities, a total of
62,942 COIs are deﬁned for the states included in the
analysis. Speciﬁcally, 8,638 of these COIs are CDPs
and 54,304 are Thiessen polygons. After the 62,942
COIs were deﬁned for the nation, the 113th CD

Figure 7
Scatterplot showing the percentage of communities of interest split by the number of congressional districts. COI = community of interest.
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boundaries were overlaid to see how many COIs were
split into more than one CD. Out of the total COIs
deﬁned across the United States, 4,539, or 7.21 percent, are split by one or more CDs. COIs within legal
cities and towns are split more often than those outside
of cities and towns; speciﬁcally, the CDs split 3.76 percent of the CDPs and 7.76 percent of the Thiessen
polygons. We determined how often COIs were split
in each state. Figure 3 identiﬁes how each state ranks
by the percentage of COIs split by more than one CD.
The percentages range from 0.00 percent (Maine) to
17.05 percent (North Carolina) and are mapped in
Figure 4, but no spatial pattern is evident. The total
number of Thiessen polygons, CDPs, and total COIs,
as well as the number of Thiessen polygons, CDPs,
and COIs split for each state included in the analysis
can be found in Appendix A.
Figure 5 shows Maine as an example where COIs
deﬁned by Thiessen polygons and CDPs are not split
by CDs. Maine appears to comply with this criterion
when COIs were represented by known cultural places. Whether this was its intention is unknown. Maine
had two CDs in the 113th Congress but did not have
the fewest COIs. Rhode Island also only has two CDs
and the fewest COIs at 120, but 8.33 percent of them
are split by CDs, a relatively high percentage compared to other states.
North Carolina has the highest percentage of COIs
split, with 17.05 percent. Figure 6 shows an example of
how North Carolina’s 12th CD does not maintain COI
boundaries. The 12th CD is one of two majority-minority
CDs in North Carolina. A majority–minority CD is a CD
in which the minority population (overall in the state) is
the majority population in the CD. This district is often
discussed for its shape (e.g., Fan et al. 2015) and its impact
on the African American population in North Carolina
(e.g., Higginbotham et al. 1994). Furthermore, North
Carolina is often used as an example of gerrymandered
districts and the Supreme Court agreed in Cooper v. Harris
(2017).
Texas has the highest number of COIs (8,475) and a
large number of CDs (36), but only split 8.33 percent
of the COIs. One might expect that the number of
COIs split would increase with the number of CDs or
the number of COIs, but that is not the case. Figure 7
shows a generally positive relationship among number
of CDs, number of COIs, and percentage of COIs
split but no strong support for this hypothesis.
For the COIs deﬁned using the spatial cluster
method, the total number of clusters and the number
of split clusters for each state included in the analysis
can be found in Appendix B. Cluster analysis results in
59,670 COIs and 4,042, or 6.67 percent, are split by a
CD. This percentage is less than what was found in
the ﬁrst analysis (7.21 percent). It is important to note
that the results for the cluster analysis do not include
data from Utah, because the number of COIs deﬁned
for Utah exceeded the number of block groups available for clustering.
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Figure 8
Percentage of the number of communities
of interest based on clustering split by at least one
congressional district.

There are several reasons why fewer COIs deﬁned
by clustering are split. First, the shape of the COI
might play a factor. In clustering, block groups were
used as the base geography and they usually have visible features like streets as their boundary, creating
more regular-shaped polygons than the Thiessen
polygon. Although there are no rules that require each
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Figure 9
The spatial distribution of percent of communities of interest based on clustering split by at least one
congressional district. CD D congressional district.

state to use block groups as CD boundaries, using
them is logical, because the boundaries and data for
each block group are readily available. Thiessen polygons do not follow any deﬁned geographic boundaries
and thus can split block groups and even census

blocks, the smallest unit of geography used by the
U.S. Census Bureau.
We determine how often COIs based on clustering
were split in each state, which is shown in Figure 8
and mapped in Figure 9. No spatial pattern is evident.

Figure 10
An example of how Tennessee drew congressional districts and did not split communities of interest. CD D
congressional district.
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Figure 11
An example of how North Carolina drew congressional districts and split communities of interest. CD D
congressional district.

Hawaii performs the best when complying with this
criterion using clusters as the COIs, but this might be
because its island geography makes preserving COIs
easier, as most CDs encompass whole islands. Oahu is
the only island that contains more than one CD. Most
of the states that split very few COIs also have few
CDs. Tennessee, however, contained nine CDs for
the 113th Congress but split only 3.11 percent of the
COIs; an example is shown in Figure 10.
On the other hand, Rhode Island again performs
poorly in terms of preserving COIs, splitting 10.83
percent of them. This could be because Rhode Island
is a densely populated state and delineating CDs with
equal population might be the priority. North
Carolina also split more COIs than most other states.
Figure 11 shows that North Carolina’s twelfth CD
did not maintain the COIs based on clustering.

Conclusions
This research explores methods to delineate COIs,
one of eight possible criteria used to delineate CDs,
and uses the 113th CDs to test the results. The criterion states that COIs should be maintained within a
CD boundary but fails to deﬁne what a COI is or how
states should identify them. Two methods that are
efﬁcient at deﬁning COIs are presented in this
research. The ﬁrst deﬁnition uses Thiessen polygons
and CDPs to deﬁne COIs around known cultural places. The second deﬁnition uses a spatial clustering
analysis to deﬁne COIs by grouping together contiguous block groups with similar sociodemographic

characteristics in the populations. Using the ﬁrst deﬁnition, the states split 7.21 percent of COIs into more
than one CD for the 113th Congress. Using the second deﬁnition, 6.67 percent were split.
The majority of COIs deﬁned in this research are
preserved when delineating CDs, even if the intention
to do so is not clear. It is practical for each state to
comply with this criterion using either deﬁnition of a
COI presented in this research. Cluster analysis might
have the advantage because of the underlying geographic features that block groups maintain (e.g.,
major roads, rivers). Data used in this research are
readily available for redistricting authorities, and with
the increased use of GIS, deﬁning COIs is relatively
easy (Forest 2004).
Further analysis could be done by creating COIs
based on Census 2000 data and comparing the results
to the 108th CDs. Although beyond the scope of this
article, delineating COIs based on the 2000 data could
provide more evidence in favor of the COIs deﬁned in
this article and might lead to acceptance for use in the
upcoming 2020 Decennial Census. Census 2000 collected the same variables identiﬁed in the methodology and the 2020 Census is expected to do so as well.
This research examines two deﬁnitions for COIs, but
there are other deﬁnitions of neighborhoods or communities that could be used as well. For example, it would be
interesting to examine the use of volunteered geographic
information. Several states have implemented campaigns
to involve their citizens in the redistricting process by
gathering their input through online mapping applications. Boatright, Giner, and Gomes (2013) gave data to
their university students to examine their ability to draw
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fair congressional districts and teach them the importance
of the task. Future research could use this methodology
by asking the public to draw their neighborhood boundary and the results could be used to deﬁne a COI that
should be preserved within a CD.
Maintaining COIs is just one criterion that should be
considered when state legislatures or independent committees delineate CDs. It is important to note that maintaining COIs perfectly within CD boundaries, according
to either deﬁnition presented here, might mean violating
another redistricting criterion. One beneﬁt to our methodology is that the resultant COIs are contiguous, so
maintaining contiguous CDs is possible. Furthermore, all
states are required to adhere to the equal population criterion, but perhaps the 0.6 percent deviation could allow for
more COIs to nest within their CD (Webster 2013). As
previously noted, the methods presented in this article do
not consider compactness when delineating COIs, so perhaps this could be a valid reason for splitting a percentage
of the COIs. Our methods also do not consider political
boundaries such as county boundaries. Finally, our COIs
do not consider the effect of incumbency protection or
election competitiveness, although Forgette and Platte
(2005) argued that maintaining COIs helps create competitive CDs.
Legislative redistricting continues to be a controversial process. More needs to be done to standardize the
process and voters need to understand how the criteria
are being implemented in their state. This research is
one step in that direction by offering a way to standardize the deﬁnition of a COI and determining that
it is feasible for each state to comply with this criterion
in the same way. ■
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Appendix A
Results of the Thiessen polygon and census designated place analysis

State
AL
AZ
AR
CA
CO
CT
FL
GA
HI
ID
IL
IN
IA
KS
KY
LA
ME
MD
MA
MI
MN
MS
MO
NE
NV
NH
NJ
NM
NY
NC
OH
OK
OR
PA
RI
SC
TN
TX
UT
VA
WA
WV
WI

Thiessen polygons

CDPs

Total COI

Thiessen polygons split

CDPs split

COIs split

% split

2,622
673
860
1,888
588
188
2,416
2,377
320
247
2,571
1,130
1,076
783
810
1,047
184
829
523
666
1,161
782
1,294
594
58
77
601
166
1,320
2,706
2,045
736
398
1,801
94
1,369
2,136
7,943
3,191
1,901
809
538
786

199
360
38
1,034
3
112
508
89
0
26
70
13
63
44
118
170
107
361
193
159
52
63
75
50
112
84
221
340
584
185
279
136
136
747
26
126
82
532
81
364
346
173
177

2,821
1,033
898
2,922
591
300
2,924
2,466
320
273
2,641
1,143
1,139
827
928
1,217
291
1,190
716
825
1,213
845
1,369
644
170
161
822
506
1,904
2,891
2,324
872
534
2,548
120
1,495
2,218
8,475
3,272
2,265
1,155
711
963

158
106
3
412
56
17
231
135
2
7
442
41
7
1
20
59
0
67
67
75
68
18
73
5
5
0
96
9
179
480
202
33
29
128
10
84
87
476
95
139
59
2
31

3
2
1
16
18
0
48
7
0
0
4
0
0
1
0
13
0
71
5
1
0
1
0
0
4
2
6
8
12
13
3
1
3
16
0
7
1
8
1
33
14
2
0

161
108
4
428
74
17
279
142
2
7
446
41
7
2
20
72
0
138
72
76
68
19
73
5
9
2
102
17
191
493
205
34
32
144
10
91
88
484
96
172
73
4
31

5.71
10.45
0.45
14.65
12.52
5.67
9.54
5.76
0.63
2.56
16.89
3.59
0.61
0.24
2.16
5.92
0
11.6
10.06
9.21
5.61
2.25
5.33
0.78
5.29
1.24
12.41
3.36
10.03
17.05
8.82
3.9
5.99
5.65
8.33
6.09
3.97
5.71
2.93
7.59
6.32
0.56
3.22

Note: CDP D census designated place; COI D community of interest.
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Appendix B
Results of the spatial cluster analysis
State
AL
AZ
AR
CA
CO
CT
FL
GA
HI
ID
IL
IN
IA
KS
KY
LA
ME
MD
MA
MI
MN
MS
MO
NE
NV
NH
NJ
NM
NY
NC
OH
OK
OR
PA
RI
SC
TN
TX
VA
WA
WV
WI

Clusters

Clusters split

% split

2,821
1,033
898
2,922
591
300
2,924
2,466
320
273
2,641
1,143
1,139
827
928
1,217
291
1,190
716
825
1,213
845
1,369
644
170
161
822
506
1,904
2,891
2,324
872
534
2,548
120
1,495
2,218
8,475
2,265
1,155
711
963

77
75
32
277
53
16
233
148
5
10
332
43
26
15
28
59
8
127
56
85
48
34
67
12
22
11
84
23
185
355
243
34
25
190
13
94
69
541
93
113
15
66

2.73
7.26
3.56
9.48
8.97
5.33
7.97
6
1.56
3.66
12.57
3.76
2.28
1.81
3.02
4.85
2.75
10.67
7.82
10.30
3.96
4.02
4.89
1.86
12.94
6.83
10.22
4.55
9.72
12.28
10.46
3.9
4.68
7.46
10.83
6.29
3.11
6.38
4.12
9.78
2.12
6.85

